X-1281 US 
10/603,734 



PATENT 

Conf. No. 3289 



AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) A method of implementing a design in a programmable logic 
device (PLD) to reduce susceptibility to single-event upsets (SEUs), the design 
comprising source logic, destination logic, and a node coupled between the source 
logic and the destination logic, the method comprising: 

assigning the source logic to a first logic block in the PLD; 

assigning the destination logic to a second logic block in the PLD; 

identifying first and second data input terminals of a programmable routing * ' • 

multiplexer in the PLD, wherein a selection between the first and second data input 
terminals is determined solely by a first value stored in. a first memory cell controlling - v ; ' • . ■*■ 
the programmable routing multiplexer; . :nj^.v v< ! * .i-.t-rj.,. 

routing the node on a first routing path between the first and second logic r> *<>v \ ?;>-• r , 
blocks, wherein the first routing pattt traverses the programmable routing multiplexers r'pr i l v .'; ? 
via the first data input terminal; and . he; i \- - ^* 

routing i the node on a second routing path between the first and second logics n;v-* . ; 
blocks, wherein the second routing path traverses the programmable routing yh,>'<*v> '* % ■ i > 
multiplexer via the second data input terminal. n r v 

2. (Currently Amended) The method of Claim 1 , further comprising: 

identifying a third data input terminal of the programmable routing multiplexer, 
wherein a selection between the first and third data input terminals is determined 
solely by a second value stored in a second memory cell controlling the programmable 
routing multiplexer; and 

routing the node on a third routing path between the first and second logic 
blocks, wherein the third routing path traverses the programmable routing multiplexer 
via the third data input terminal. 

3. (Original) The method of Claim 1, wherein the PLD is a field programmable gate 
array (FPGA). 
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4. (Original) The method of Claim 3, wherein the first memory cell is a static RAM- 
based configuration memory cell of the FPGA. 

5. (Original) The method of Claim 1 , wherein the multiplexer is a 4-to-1 multiplexer. 

6. (Original) The method of Claim 1, wherein the identifying, the routing the node on 
the first routing path, and the routing the node on the second routing path are 
performed interactively with each other. 

7. (Original) The method of Claim 1, further comprising:; 

evaluating thesource and destination logic and determining that the source and .-.in . • * • • » 
destination ilogic do not form<a portion:6f;a triple modular redundancy (TMR) circuit;!- •*^r^v\''^ - 

. 8.- (Currently Amended) A computer-readable storage medium comprising -computer-^/ -v^r v^-i 

executable code for implementing aidesign in a programmable logic device (PLD) to '•■ v v 1 ?-v -irnu 
'»•.*. 

reduce susceptibility !tofsingle-ev€nt : up J tot^ r (S:EUs);*1he'desig^ comprising source? ^* ^^vW^f .^ • 
logic, destination logic, and a node coupled between the source logic and the ^ -!» :« rr / 
destination logic, the medium comprising: . m ^ - *;r 

code for assigning the source logic to a first logic block in the PLD and ^ 
assigning the destination logic to a second logic block in the PLD; and 

code for: 

identifying first and second data input terminals of a programmable 
routing multiplexer in the PLD, wherein a selection between the first and second 
data input terminals is determined solely by a value stored in a memory cell 
controlling the programmable routing multiplexer, 

routing the node on a first routing path between the first and second logic 
blocks, wherein the first routing path traverses the programmable routing 
multiplexer via the first data input terminal, and 

routing the node on a second routing path between the first and second 
logic blocks, wherein the second routing path traverses the programmable 
routing multiplexer via the second data input terminal. 
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9. (Original) The computer-readable storage medium of Claim 8, further comprising 
code for evaluating the source and destination logic and determining that the source 
and destination logic do not form a portion of a triple modular redundancy (TMR) 
circuit. 

10. (Currently Amended) A computer system for implementing a design in a 
programmable logic device (PLD) to reduce susceptibility to single-event upsets 
(SEUs), the design comprising source logic, destination logic, and a node coupled 
between the source logic and the destination logic, the computer system comprising: 

a placement module for assigning the source logic to a first logic block in the 
PLD and assigning the destination logic to a second logic block in the PLD; and *: 

iv a routing module for: • > > <vf : y.-f t ■> u- ■ - . 

identifying first and second data input terminals of a programmable 
ir-i-w, routing multiplexer in the PLDjvwherein a first and second- ' v a 

v >* data input terminals is determinedr solelfo bya valueistored in a memory celh f . v. 

•-•in- controlling the programmable routing multiplexer; r tw . : ^ r; % • 

•■**•! ■>*-■: Touting the node on: a first routihgvpath- between -the first and second logic . v?r---\ :ru~ 
blocks, wherein the first routing path traverses the programmable routing 
' multiplexer via the first data input terminal; and 

routing the node on a second routing path between the first and second 
logic blocks, wherein the second routing path traverses the programmable 
routing multiplexer via the second data input terminal. 

1 1 . (Original) The computer system of Claim 10, further comprising an evaluation 
module for evaluating the source and destination logic and determining that the source 
and destination logic do not form a portion of a triple modular redundancy (TMR) 
circuit. 
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12. (Currently Amended) A method of implementing a design in a programmable 
logic device (PLD) to reduce susceptibility to single-event upsets (SEUs), the design 
comprising source logic, destination logic, and a node coupled between the source 
logic and the destination logic, the method comprising: 

generating a PLD placement wherein the source logic is assigned to a first logic 
block in the PLD and the destination logic is assigned to a second logic block in the 
PLD; 

routing the PLD placement to generate a routed design wherein the node is 
routed on a first routing path between the first and second logic blocks, the first routing 
path traversing a programmable routing multiplexer via a first data input terminal of the 
programmable routing multiplexer; \ \ < ^ .4«> ftw^ ■? . ..,«•• - 

identifying a second^ data input terminal otXhe programmable routing » ♦ 
multiplexer, wherein a selectioh:between the firsthand, second data input terminalsns ■/ 
- determined solely -by a first value store^duh a first memory-cell controlling the v; " ."<■{ ^ 
programmable routing- multiplexer;^ %i r c* 

routing:<the node on. a second routing path - between the first and second logic 
blocks, wherein the second routing*path traverses therprogfammable routing < k: * - 3 
multiplexer via the second data- input terminal r^ v ■ y : »■•- , 

. \ - <•>,.; .f^.- • • 

13. (Currently Amended) The method of Claim 12, further comprising: 

identifying a third data input terminal of the programmable routing multiplexer, 
wherein a selection between the first and third data input terminals is determined 
solely by a second value stored in a second memory cell controlling the programmable 
routing multiplexer; and 

routing the node on a third routing path between the first and second logic 
blocks, wherein the third routing path traverses the programmable routing multiplexer 
via the third data input terminal. 

14. (Original) The method of Claim 12, wherein the PLD is a field programmable gate 
array (FPGA). 
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15. (Original) The method of Claim 14, wherein the first memory cell is a static RAM- 
based configuration memory cell of the FPGA. 

16. (Original) The method of Claim 12, wherein the multiplexer is a 4-to-1 multiplexer. 

17. (Original) The method of Claim 12, further comprising: 

evaluating the node and determining that the node is not included in a triple 
modular redundancy (TMR) circuit. 



.18. (Withdrawn) A computer-readable storage medium comprising computer- 
' executable code for implementing a design in a programmable logic device (PLD) to 
reduce susceptibility to single-event upsets (SEUs), therdesign comprising source 
•\.^voi' w ■ i .logic/ destination logic, and a node coupled between 1 the '-source rlogic and the : 
3lr^-\ '-o ^v: destination logic, the medium comprising:^ jfcv r - ^ v.* . ^.?c s -;:i : 
•/-^ : • •<* code for generating a PLD placemehtlwherein the source 1 logic is assigned toa. 

> first-logic block in thevRLD and the destrnationrl^ block in the PLD; 

• *'&* m *w<r. o J : r .■: .n,eode for routing the PLD placement to -generate a rputed-design wherein the 



node is routed on a first routing path between :the . first and second logic blocks, : the first 
routing path traversing a programmable routing multiplexer via a first data input' 
terminal of the programmable routing multiplexer; and 

code for performing post-processing of the routed design, comprising: 

code for identifying a second data input terminal of the programmable 
routing multiplexer, wherein a selection between the first and second data input 
terminals is determined by a value stored in a memory cell controlling the 
programmable routing multiplexer, and 

code for routing the node on a second routing path between the first and 
second logic blocks, wherein the second routing path traverses the 
programmable routing multiplexer via the second data input terminal. 
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19. (Withdrawn) The computer-readable storage medium of Claim 18, further 
comprising code for evaluating the node and determining that the node is not included 
in a triple modular redundancy (TMR) circuit. 

20. (Withdrawn) A computer system for implementing a design in a programmable 
logic device (PLD) to reduce susceptibility to single-event upsets (SEUs), the design 
comprising source logic, destination logic, and a node coupled between the source 
logic and the destination logic, the computer system comprising: 

a placement module for generating a PLD placement wherein the source logic 
is assigned to a first logic block in the PLD and the destination logic to a second logic - * 
* r block in the PLD; • . .■ * .-.Mw) ■ \, : -*:o--v ••; ■ • ^ >, . 

^svysriv -?:i>o >vuo s a.irouting module for routing the PLD placement to generate a. routed design : : . •» 
- ^r h: • - wherein the node is routed on a ^first' routing. patfr between: the first and second -logics s 
. : ; / blocks, the first routing path traversing: a programmable . routing' multiplexer via a. first - ^ o< 
data inpuHe^ ^ v . ? >w J/ 

va^-postrprocessing'-moduleiifontr^ i^&?rr*x&--^ - - 1 : v: v 1 v ^ > n 

^:^:^ 4 J v >'v r-r? vTh.^^v !fv- identifying a i secondIdata-input terminahoMherprogrammable routing w --tr v^c; ; 

v multiplexer, wherein a selectipn-between^the^irstiand^second data input 

r.v ? terminals is determined by a value^stored in v a memory cell controlling the • 

programmable routing multiplexer ; .and 

routing the node on a second routing path between the first and second 
logic blocks, wherein the second routing path traverses the programmable 
routing multiplexer via the second data input terminal. 

21 . (Withdrawn) The computer system of Glaim 20, further comprising an evaluation 
module for evaluating the node and determining that the node is not included in a triple 
modular redundancy (TMR) circuit. 
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22. (Currently Amended) A method of implementing a design in a programmable 
logic device (PLD) to reduce susceptibility to single-event upsets (SEUs), the method 
comprising: 

identifying in a programmable routing multiplexer of the PLD a first data input 
terminal and a second data input terminal, wherein a selection between the first and 
second data input terminals is determined solely by a first value stored in a first 
memory cell controlling the programmable routing multiplexer; 

routing a node in the design to the first data input terminal; and 

routing the node to the second data input terminal: 

23. (Currently Amended) The method of Claim 22, further comprising: 

i b identifying in the programmabJei;routingimulti.p.lexeFca'lh.ird,datajnput terminal; . 
: wherein ^ 'selection between the first and third data/input terminals is- determined- ~. :: r 
solely by: a? second value stored Cm a ;seeondTmernoryiiCell?CQfiitrolling the programmable 
routing multiplexer; and n : - f-M^^rrT^ -.fro. 1 •» v 

;r ; routing the node to*the ; ^ iv-r. < ■*« • ; * 

24. (Original) The method of Claim 22, wherein ^the.PLD is a field: programmable gate 
array (FPGA). - : J ; ; ; »\ '-i. t;v;; *~ ■ 

25. (Original) The method of Claim 24, wherein the first and second memory cells are 
static RAM-based configuration memory cell of the FPGA. 

26. (Original) The method of Claim 22, wherein the multiplexer is a 4-to-1 multiplexer. 

27. (Original) The method of Claim 22, further comprising: 

evaluating the node and determining that the node is not included in a triple 
modular redundancy (TMR) circuit. 
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28. (Currently Amended) A computer-readable storage medium comprising 
computer-executable code for implementing a design in a programmable logic device 
(PLD) to reduce susceptibility to single-event upsets (SEUs), the medium comprising: 

code for identifying in a programmable routing multiplexer of the PLD a first 
data input terminal and a second data input terminal, wherein a selection between the 
first and second data input terminals is determined solely by a first value stored in a 
first memory cell controlling the programmable routing multiplexer; and 

code for routing a node in the design to both of the first and second data input 
terminals. 

29. (Original) The computer-readable storage medium of eiaim^28, further comprising- 
* code for evaluating the node and determining that* the node is not included in . a triple •: 
:;modular redundancy: (TMR) circuit; - J *i.^ w -;rs\ ^> : t^^^^ '>£*;w*vr< « . : ::i.-v 1 

30. (Currently Amended) A computer system forlmplementing a design in a\ r * . « > r * * r * 
programmable logic device (PLD).to reduce ; susceptibilityrtorsingle-event upsets* ■■vr;?v- : 
(SEUs), . the computer system comp^ • - 

an identification module for identifying in a programmable routing multiplexer of 
the PLD a first data input terminal and a second data input terminal, wherein a \ • ■ * 
selection between the first and second data input terminals is determined solely by a 
first value stored in a first memory cell controlling the programmable routing 
multiplexer; and 

a routing module for routing a node in the design to both of the first and second 
data input terminals. 

31 . (Original) The computer system of Claim 30, further comprising an evaluation 
module for evaluating the node and determining that the node is not included in a triple 
modular redundancy (TMR) circuit. 



